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(54) raggo***] ii^^ic^<^^^e?jA'g&sigij>'X^A 



(57) mmmiK<n®m\ 
m%mm it sts-r £ * ^ * 



m&ms] mtzm^m^mz, ^i^**— /wot 
•v%Lmj * - i?\zmm~r sit 4 ia*<o*«fe D 



[»1] 



MSBRe{r^)« . a , 

1 if Re JpJ#e-2»M'-^^^ 

MSB R8 (r,<n= 
0ifRe/p7^e-2*l"(*-#)^ 

MSB|mM)« 
1iflm/ p J,e- 2 *W-#^^^ 



=»— KtJtlfcU 



;h,T v V £*:f* V- ff &5££3&3iU tefeic 
It2] 

™X(r Wo )|| ff /r.xa.yoUx^yJdsll 

x 0 *> £Tfy 0 ntp >bmMx%> v , i * -i^tg-e$> 

HtfiB^^fc J: C^fi&MHt^^SK £ tilts* * - v-Cfg 
[13] 



-2- 



135° £X*3j;tf225* 7^315° ^-CMia^TL^Stc: 

$ h^^^s§^-ckm $ *tfcrt»#-f ^ h a> 6 stria 
G(r f 0)=e-2»i«{*-* o ) e . 

9, o*5J:tfflHt«*'C*<5lll*Jll8|B««>*«6 B 

[38*312 1 1 fl(J8BR»<0«?L«#tt^: : 
[*5] 

m «(r,x 0 ,yo)ll|p/r l Xd,yo^,y)ds|| 



J, r+S 



[«4] * 



[»6] 



max r e|l5r 0( 10rol97ip=r-.5 ff j r 

^n-e^^-TS fc#>lc 0 * fete* uvvfl *3fi2lK 



tc £ 5 A H9o S ttfUS'J H-r £o 

So 



& 3 ft* & if 1 3 A£ v^fta**> 
ftSttix^-efc^o ir©Am©i©!ttgtt, settles 

*l*#*G>IUi**U rtbiiA^^-^(Ct>fcoT^: 

raw >-^fc«*«te«wrr-6©te*»ic*i 
*>e> ©-rattan to*Sr&»{k$tLfcii5ft^«*-e#s 
^rtu^Jt^-r^<h, ^JK, ^JK*3J:u« 
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»\, /h*v^l»7L*fcr±&rt»«(0#iio«tttt, mm 
A^TO3U i/^'rJ* \z&&&<o ~*Lk co#£ Li*«H4SrfiJ 

ffli-*P6— <D^OW^f4, Flom*5J:t5Safirft«Cj:S 
JfeBWMB^ 641, 349-^^tt«^gB* $ V > Z> 0 

e>iv * - i?ft<Dia:m%&& b»»t-* a urn* 

*s -5 £ cd J: 3 ft it v > X £ ft 5 JSS6tt*5 J: 

So 

tx&>2> 0 



«^7lcJ;oTr#t6o ScK:* «ttt>f* — Sortie 
R»»i:OlW<oR»oiB?L«£*SrlSS-r-5. *&m<Dis 

*ft a* e> co^S^ltic J: o r J6S * ti S prffitto* 5 4E 

^— /u©&a««»ft*sr h«r£tr*MoA*ft»^A 

T#fflftfc:7*-^i/ h&*rs@SLfc«£0>*n#=i 
-KtrflyjM-*. »*»43-Kf4S»3-KiLtE 

— 77 his <tt« stogie, mftz>&M=*—ym<D\t 
«toXM^§ 0 r. ojtigkXStt* it 2 o<D*m = - 

IC. iJS^. ftft, Rfc s f4*9 s 7'C?'&±Xm 

mmm&* xM&ma>»*L ^mmmt^m ztix^z 
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/u* tc J: 19 fcn^-f - v^- * # <t* co J: 5 L T =* 
-Key HcaEJft^n-Sd^^LfcH-efeSo 

So 
So 

$>^B«&**LfcB-e*>s 0 
arrays >-^w«r^bfcig-efc5o 

-e&s 0 

Bi2tt. **WJcj:9afifc$*tsSb*«>ia*"e*>5. 
[»WOIMB*1ttB] 

«A<0te&W3»J = — KtfiJU Kfc«fc 

^Ay-C^So SAT, ro^P-fe^S:»»l^<IWrt*lc 

ML BBIifft* Jii**J:i^*«WIS*«tri«lft«36T? 

£ 6{c r CO@^Jld^tLg#^^l\ SUB 

*©ai«Sr^»»^«E-r S w £ 5 r i: , 

J5» $ S i ^co^^rii^i- 5 * KfchT 5 * 



IM!l««lttriHIHSKHi-«*j6fttfftv\ ^TiiSto 

/u=fy XAasjgB3*xar t^mt^^mm^tix 

%tf>M: flH^ Bl6>^n?*10-C 

l*fe&fcV> C/n 5/^ 12, 14, 16*5 J: 0*18) . -f 

\cttvx±)&i$i\tLmiv>to:m=—vte. mm^—vt 
vxmwztizztkzsin-fz&mfr&z (Vt2^^2 

2) o ^v>r. v^fAtt/N^>/ii^#$fc^i:I 

#*E0>EI— tt£BJ£U *BU *ttJESUT (^y 
^28) . ^<D»^lc^5f&Bttu-<^Sr«-»-r5 
3/ ^30) n ^$rprtg{C-rSo ^d^^^^^ii^fc 

v>S J: 9 tt^^A^fkS Jxfc>T * — ^l±> ^?Ll04$rffl 

/u-t?V^5^I^102^^•i-^ilOO^^bTV^^> <> e^BP^ 
-C&S@CD3&g| (sclear) ^105«. &n^l02$r^ffiL 
T^So >f^-^It5f 1 co^^y^fi. ^?L^ 
#106^g$r^U. ii5^OiE5t$-C!te^l02^P>^?L 
104$r^g|i-5r fC^>S ((gUcO^cr 3/^12) o rco 

So m2i£j$^x&#>(Dti2>&iic mmo4n-mz 
st<. -^&n^io2tt0^s<^4^^#-rSo 

$>»9. mm<Dm&ft&mm>bmK&m^xwmftw\z 
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fctftttil-*. rco^<£>£tefi, R#Bi?Lc>JI©*ifr<z> 
^ (exploding circles) " C&MiJtfHCif JD^S^ 

r KiB8i-6»»»ftWBB*tt, IMF teller Sfc* 
left £ flit . flPfel^it S ^ 5> ftfc*§BSrCife* 

^-^^ffl^-rafc*, m$f<om : g*ti&&&&i>x\,*z> 

<DX. ®5RO«filC*3^Stt«©aCIlJW^«« (excurs 
ion) ^ip^^-^^^j^fc^o 

in. 5*; (l) ^£Offi*ii^^^oR^^urmot>^ 
sr £ a* prtg-cfc 9 . :^Pt7Tfi3/^^-^o 

(x 0 >y 0 ,r) \zttTzmte®Mto*wztetfm<Dmmm 



& 5 r CD R ±M 5 > h tart 

m&omtmz&^x&fttm * ( SP ike) w & 

^■rSRJc^L-C^oftfe^T<ORJ:t)^:^v\ ~(D£ 

5 kilt* ^dFL^iE^icisae-rspp^^ r 

(x D , y G ) &£Tf^r<D&&(DM^<Dtc.MC3s<7 
S*SrT?fc*>, (x 0 ,y 0 ) T?*>*P3*>ail 

(ds) i:^tr>f>^aijti (x, y ) (ommm^^ 

^CDlcA69^*HItt:> 30^7^-^ (x 0 ,y 0 ,r) CO 

&mizttLxmmz*iz>o 



,y)ds\\ u> 

So 

S^<»>7fA$rMU^t5lo^6^ 

S A<D S <0«S*«r«tt, ©flBWT-Cfc l»fcl« 
£ « 2 ^^TLcoK^dS/jN $ v ^ib ^ri^^i 31 ^ it T ^ 5 
:t ( w flt7L®lS w ) -CfcSo ft*©?*, ^fcfifcC^ 

ai-SrtdSBTffi-efc-So -^\c*s^xmiLW) 

^-To ^^r^SAcofii^tft^^fcf^Kt^^Ji- 
(Clio T-BTtefc: S S fiS*«»±^5pJ^t»*> So 
&<DftW(Dm,ft*tt£t>'h& (limbus) ^S^t^fc 
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m®te&mMm>bmft£titevth&teb*^z- tx$> 

2o^iIE^tt^$n5r b&X%Z> 0 Jh 

terras 9 ^OTK^^co^ic^ofc 2 ocD3flUcftJPR£ 
*U ^aW4 7^T>- (45 # ) SrPS£bT^5 0 



*m*m& (exploding pie wedges) " (Uot 
CD^^r^ #g&£;ft£o ttliacOip^, g^^nir 

$^#Ji£tt. rcoibm^ (2) Srfcttc-TS r com 
W?L<^ <b*r£ fcttfifflezH -cora*) 



9, 6ttfV^i/x/V (JfcSitoKlO. lr G ) "C&tK I 

fS^JCl. 1.5r o <!bl0r o £CDP^r 
(C N 5£ (2) (Dffift(Dm<Dn&t 1^+7^/87^7^ 

v^ 0 5*: (2) a>btW3ftfc«JIUi* fefroftn^o* 

^110- r £ L.ri§l2^^^Hrv^o 

^t6t, ^ (i) ttitie^rtWftj^-rfefc^ttTL 

ol r/<7^-^^^^-t5, 3; (2) fi % £i^<£> 

(i) ra««r^CS*SprffittoWv^±TO»dsp!l!^ 

^J:!* (ii) tt»0*-tt**?L J: * 
(1) (DTA-^y XAjcJ:9^m$^6Ci:^^#^)-e 

(1) irl^C^cO^^O^a^^^Wf^^fe^o 
Lfc^oT, ^ (2) ttftOtCTK^F^tOSia^fc^T 



0>»«£»f#i-S. tfc^ot, 5£ (2) IS, 5$ (1) 

Xf^—^lsytf^ttllZfoCXWffi-tZo ^b^i^ 
l<J<^fE^ (fractionation) J: 
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0° 73^360° (D^^f ^>->3><D 

& 8 o<0«##«112lC#ffli-5 n * *s#* lv\ 
^till^n :y*20lc^;&jh/C^<5£ 5^Kffly=» — 



m<otcMc *r&mk<omi£<oto# (piece) ttflncra 

So 

ffl^3»*»fc#ifcri, 2-D^f#-/U (Gabor) 7-f 

fc 0 Zfcifc (Dauginan, J. ^i::<fc£1980*F<£>Vision Researc 
h 20,84775S856M, *3 J: ^1985^0 Joumai Of The Op 
tical Society Of America, Volume 2(7) ,1160753111 

tte> 4o^»JLco*|^O^^jc*fU-CT^O^# 

Ate. ^^^^1946^7^-^ - «-;Pft(Cj;oT 1 

rv^5o (Gabor.DftiC^Sj. Ins. Elec. Eng. , Vol. 9 

3,pp. 429-457, (1946) ) £#ffg£*L*:\/\ 

tt, 5C (3) oj:9^«ffi«H:*5V^IK«*ns : 



l(:*5^t2-DHtW*< 1 -Dft^£ LT^£*x 
60 ) S&2(DhU— * fl^4B) tt, &fe<D^m&£Xfitt 



x x$xm±.<D$Lm £rw-r 5 &j£<d 2 - d ^ 7 ^ a* 

£*i5 0 r<o^nir^«. ;£m5£4,5,6:fc<fctf7jc;^£ 
Mm\C*kCfttik&<D&*:ffiV?,V (MSB) \cttfc~rz>. 

2 - d ^ (ommio x t/#»ff Att*a»# 



MSB*,(r.*) - 1 if Re £/ # c-»~l'-*e-<'-'^ > 0 (4 ) 

MSB*,(r, f ) = 0 if Re jT /, e-^^e-^^e-^*^ J(p. * < 0 ( 5 > 

MSB /m (r,tf) « 1 if Ira jT e-^^c-t-^/^^-^/^^p, <S)prfp<£* > 0 (6) 



MSB, m (r,*> - 0 if Im fJ 4 c->"««-»^ 

r*sit;ei:J:otia:SStifc) &««03*E»=- 

CD2,048K-y h^tt^tt^^i-«„ *CO#fS§i*H£ (d 
ecorrelating) (DfzMC r CO J: 5 # a— KlC&VtTtttft 

256^W KCO— ^J«, 02<JO±|$(^$ 



\*i*\-{*-*?l*j( Pi tfpdpd* < 0 { 7 ) 

X^ZiK =-Kli2,048<t 0^vMK^2iliAtf (i 
ndependent binary degrees— of —freedom) ^r^*UTV^ 

«nfc»»*c^Lr*»Sr#^.s. *2^>ai*tt, tan 
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^CO 3 — K ^ <£>45-2, 048 f v b^(D^±X(D\f^ bt 

*BS«ftktf. W*nS^$^^Blo»*tt, p = 

0. 5*5 £t*N =2, 048<O-^*tC^U< ft 1**1 ft b ft 
^ OftBTi-St, ^¥fcffi«&»0SSLS±tf-<\ 2,04 

L<ftJttt«!ftfeftV^ 0 mft5*I^^^^2, 064<®<D 

tt* |2l5iC^$ixTVN^ e *<D«fll»ft«IStt, M=0. 
502O^cr)^ffl"Cfe^ 0 =0. 038-?fc£ o rL3{&ft4>fl( 
WftdHtt. a= (pq/N) 1/2 -C#;i6*LT^£fc 

th. Stlfcl^lt^S, bfc^oT. 2,048fc*s/ 

2,048tr>^ htf>*r»a— K<DflttS£*5J:tK7^> ^> 

3^y ^^r<D^^ LXN = 173c0 2xlS*^cO-^fF 
— K<0±«SrfH(i-5r t*ST?^5. 2 -Dtftf-^:? 

oco^ufctf^ h^|^c-cfc60.5^fceo to:^^ — 

2o<z>*ftSAr»3ftSRIC3— K«r^ 
^-T6^^^«2 173 ^0 ltfc^ r *U3:10 52 #O 1 

24) ^S(DttS0 2o^!tc^3-KSrit«"r5 (^o-y^ 
26) T/u-tr^te, r © J; J fta- KttOHRW47* 

S 0 ^ 5^^8011 tP^«rtt*«flSl«^« (metric) #§r 
3?£*t, ttil* "$m" «^2o^3-K»i^ 

S^i"o 2oo«tt^3— Kcpo2ocD 

JttSUfctr* h3ftS-«:Uftv^|iI»Sr*«c-&tri-So b 
fcv&SoT, 0 £ 1 £<£>^ Lt^$n5OT, 
T<D2,048<D#jfcbfcfcry h<D*hSS— grrsfctf). ffit 

=» — Ki-ttiS #«^4 3 tr— £ coffin ^ v 
^EBttOfcftS. M«=»-Ki:^©SM^ 

i-c&s* 2o<D^^^^-c^5i:byhtf y b<o* b v > 
^ora^^s >^*B»i. atjsbfctry b^ic^^ 

ifccD50%o±jg£^bT^£7t#>. 0.5£^$J£;ft, 



■ifofc:i£tt<. 

5fc*K:*ne><o««ftftttic»o-c^<od><o»ft-5 
U2cD^±P(c^^tufc3— 

S^tSr £lc£oTSa{cll*T£*L£o 

£*t£o l^tfy hA^^t^Bfi. (AB) = (00) , 

(01) , (10) &£Tf (11) <Dh£? ¥40<D»im$£<D 
fe5E^^tt6ri:^-et-5 0 2 ocqA;*>JL(DX0R 

So bfca5o*t\ tT y h A&£rfB<D4 0<D»jm&<Dh 
<Z>*fJ&b;rdOl : (A X0R B) =0, 1, 1, 0X*$>Z o b/c 

So 

2oOM^bfcir^3— KtTy hcOXOR^S i 

^Otf >y h^XfeS) T^^L-rsr^fi. 20C03— 

^LT, r<Dfi^fc2,048^5c2ii^^^*DitS 
2o«n-K^ b/^mcom^ b/U(D, lEWtZ 
th1Z2m£tltig:£, -Tft^)*>2^y/UA^ LTf^^ 
7-ry^tiTt>J;v\ c^x6<?5^fi^Tir»3- Kit 

flfc*-<Oil[Slttft3El(ISrfir p. 
^f^to:^^^$r. ^^AtcMbTV^S ^Sflft 

tt!Eb<ftv^i:t^^dSfTfc>ixSo rix^>4ocD^ 
«ii^5b. ^itWe^jE^P?^ *: 

(AA) s &m<D7m (IA) . *A (AR) 

(IR) X&So *«SWTT^=fyXA<D@«j 
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ft, AAifc^mRO^SrSAl-U Ul$£TfMl<D±g.$: 

&xzz> 0 



P{AA) 


« / Q P A »{H)dH 


P{AR) 


= £p Au (H)dH 


P(IA) 


= J Q C P Im (H)dH 


P{IR) 





P (AA) + P (AR) = 1 (12) 

P (IA) + P (IR) = 1 (13) 

P (AA) >P (IA) (14) 

P (IR) >P (AR) (15) 

2o^$y^El»*P Au (H) *$±TfP lmp (H) & 

&'h<Dmm&misX\,^z>m&s (a 

R) . P (IR) &Mc'MzZtiZzthmb**X3bZ>o Z 
tilt* ^tie>^2o^TOt>o^it^tlcj:oT, 

<fc O^ESSr-JKJC w* Lfc ^ ~ k icss-r^ XtbZ 0 

±15^ (8) 73rS (11) «t*»CW»f*C 



T^3**UW£*l.5. Cix?>2o©MP Au (H) *3<fc 

OT Imp (H) J*. |^C*E»0 2oCHt«d*e>^Cfc4#« 

400g^, AA, IA, AR*5iOTRtt, S^SttfcSJP 
*5 J: 15 2 ool^M^^H-^ 7 * — * (c <fc o r^tc 

W lmp (H) COT^fflgtCl^U^ : 



(8) 
(9) 
(10) 

(11) 

r#* o«ti? 9 t srff-r r. t }&m\mmz. t o 

TH<, fctx.-?:ttdS«VNIAR$:l^'t"Sr ££j|cSfe-#- 
"Ct>A™0^§IWUWIfiT?*>So te^lwSSl^T. flE* 

ifctt^fltt^r^y v^-f S'^A-ei*, »b ^Sl- 
xte : $£ti-tt*A<nm&) (DWt&&m&i,xh : t5x$> 

■Tfc;b*>P (AA) rt*. H6te:^$ttfcJ:5**SS»c 

ffi^ttfc&##«^fc:b^P (IA) tC*fLT^£*VC 

v^* itif>2o«IH ft£inottX<r!HEK:t 
* (14) te, U 7 (c^^tLfc^&coft^^cr 
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JfcU Zfht><D?Gmzm^X£:X<Dtt%fis ^A^tm 

\i\ ^it&<*x&toxm<D±ftmKJ3n. um-m^m 
\,^m&m\z%tox&:femm*m< tz#>\zmtR£thtzm 

^yt^yhof^ *ttet>h *<d 
#" tm^tstitc) a^£*LT^£o ^mztizx? 

^^64r^^i-^2,048^y h (256^ h) =»- 

^5 fyvm<D&mt*. ^W2tifcmn>&\zm*^xm 
mitts tire* m&nvmmftmmm&o =0. 038-?,* = 

i?<Dh2Q8tt\zte\,^x&ntsnit^z>y&m<D&rt 

60 *A#*jte. ^MI^a=0.0435-C/z=0.084£O^ 

mxtbz> 0 im<Dz<D£oKitm*b'&ibtiitm&-»; 
mu&<DR&ki,xvm£*iz> 0 z^x?* 



m8\Cio\,^X^&(b>tiZ*Aft*ite, 7m<DftnJjlk 

x 0 \cm^^nftmnsm^im^^m^x<>xm 
-&£titz&vtm (t^h^^^) <Dmtft&m-r 0 lEtt 

I^tttt, I^D§^b^C^:2o(D3-KtC^bTtSt^i 

^t^^i \ztez>7?&z> Oo mioKte^xw&hixtz. 

(8) 7!fM (11) r^^e>^fci9l-> A»<ora— ft* 

(D^<DTXmmm^k UXtf-^ ^tb^ r i: 60 
otSBLtv^ttf (IAR) *>«t^S : bTV^^^:A 

(arr) 0^7-^*. >-yymmm<nm®ik ur 

oT^oTtg^^^^I (IAR) ir^^^II (ARR) (D^ 

mm<Dgw,*whMzi,x\,^z> 0 ^tibcom&ftte 
mo, 3210^ ^^m&mm^ni^x±c, 
^<D^\z^^xm^ti^m^xxfm^r^^<Dm^(D^ 
mm3i, ooo#<D 1 xhz> 0 m^ti{^mm<Dm&t>*& 

ffi^v >^3£S2HSrS* UfcttifcfcSsv >T , Bill*. 
#A3rIEL < 3MM-**W««99. 96% J: 9 i: $r 

Au (H) &XTfP lmx> (H) lc#UTa^$*T,>t^#Wft 
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^fiMMfrSrttJBLT, (7) &£Zf (8) icUfctfo 
r ottH- W * - vfg|&* ;* ^ left tt Ctf> icjg 



tkfe t mm u^/w4N«<o»st 2 it e 

£)J&sS£fflF<D, m^CNt^y h<D^ms (^^^m^(o 



p(# x> < c) = J? ( £ ) (p) m 0?) 



(16) 



* (16) 12, ft«Ste»iJ:^i-S=«— KWI^^^^ffi 
«HD365Bf3e^*£*JpC J: 9 < ^5«*Sr^ 

mm\cM 4wtj ft <di zaFLte* 

zu" (HA&) ic^i-^ e w?>dMc. rcoip^r^ 

&<DT~*^—XX\*&l,X±Cti:fr<>1Z 0 2,06 
co^T*S^±<O^A^d:^J100^5>^> 1 "C£>£ ([£112 

2OC04r^3— K^C7D5p^/N^ ^^gg^fm 084-C$?o 

b£iCZ>#: (16) ^£SJl&^mo 31 #<z>l "C&So 
?<D256s<s( h (2048 f y h) (DSKSU a — K ^^M~t 

h^^-^o«^©fc«>ic) tm^mmx<<( 



5: ^Sr^ffcic-TSo 

$§#j#ICtt, 80^ /w^-egjf^-r £C£tf*-C#5 4o 

xmm&jte&mkmmc 2o<Dnm^— vm^n^ 

i:^"C#5o «Jttf, 74F86IC(7>32X32T W Sr&A/"? 
V^6IHI^f±, fiA^rtt^COA^9*>60^iC<DlA 
T^S^^^ffjfeUT^-rS/c^^. l^rttC160 

So 

j£<Dm&<Dmm&wm'-rzz. ticmmztix^z. in 
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[JftlB] 



22 



=> - k lets 
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(58) Pffi (Int. CI. 7 , DB£) 

A61B 5/10 
G06T 7/00 
G06K 9/00 - 9/82 
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